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in commercial diets.

SUMMARY |

Two trials were conducted with male broilers to determine the effect of dietary lysine
on deaths due to ascites. Starter diets contained 1.13, 1.20; 128, and 1.35% dietary lysine;
grower diets contained 1.02,1.09, 1,16, and 123% lysine. Neither deaths due to ascites nor
total deaths were affected by treatment in Trial 1. A sngmficant effect of treatment on deaths
due to ascites was observed in Trial 2, but deaths for the highest lysme level were not
different from the lowest Iysine level. Heart welght and ventricle weights were not affected
by treatment. These results suggest that ascites is not attributable to' dietary lysine levels
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DESCRIPTION OF PROBLEM

Losses due to ascites are of consider-
able concern in the production of meat-type
chickens. There is widespread belief that any
factor that promotes pulmonary hypertension
may increase ascites incidence. The increased
blood flow that occurs at low rearing temper-
atures increases ascites incidence. The physi-
ological changes that lead to the development
of ascites are described by Julian [1]. The un-
derlying metabolism causing these physio-
logical changes is not well understood.
Wideman et al. [2] have studied arginine
supplementation of the diet. Arginine is a
substrate for nitric oxide and a powerful en-
dogenous pulmonary vasodilator. Supplemen-

tal arginine reduced cumulative pulmonary
hypertension syndrome mortality and low-
ered right:total ventricle heart weight ratios.
Chickens are dependent upon dietary sources
since they do not synthesize arginine at a rate
sufficient to obtain maximum growth. Taylor et
al. [3] and Dietert et al. [4] have shown that
dietary arginine levels sufficient for maximum
growth are lower than arginine levels sufficient
for maximum production of nitric oxide.

The interrelationship between arginine
and lysine has been well documented. Dietary
lysine is directly correlated with kidney
arginase activity [3]. Further, the low environ-
mental temperatures that increase ascites in-
cidence also cause increased plasma lysine
concentration [6]. Lysine is a limiting amino

1 Trade names in this article are used solely to provide specific information. Use of trade names
does not constitute a guarantee or warranty by USDA and does not signify that the product is
approved to the exclusion of other comparable products.

2 To whom correspondence should be addressed
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acid in typical corn-soybean meal diets. Yield
of breast meat is an important economic con-
sideration, and increasing dietary lysine has
been shown to increase breast yield {7, 8].
Supplementation of the diet with 0.3% lysine
has been shown to cause increased mortality
of broilers exposed to cool temperatures [9].

The objective of this research was to
determine whether the incidence of ascites
is related to the level of dietary lysine.

MATERIALS AND METHODS

Male Ross x Ross chicks were purchased
from a commercial hatchery and housed on
fresh, kiln-dried pine shavings litter in two
trials. Lighting was continuous and feed and
water were provided ad libitum. In Trial 1,
the rearing temperatures were: Week 1-29°C;
Week 2 — 27°C; Week 3 — 24°C; Week 4 and
following — 21°C. In Trial 2, the constant rear-
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ing temperatures were: Days 1 to 5 - 29°C;
Days 6 to 14 - 26°C; Week 3 — 22°C; Week 4 -
17°C; Week 5 and following — 16°C. In each
trial, 960 chicks were housed in an environ-
mentally controlled house with 60 chicks per
pen in 16 pens (1.5 X 3.65 m). Corn-soybean
meal diets were formulated to meet minimum
NRC [10] requirements or to exceed the
requirement for lysine (Table 1). Treatments
consisted of four levels of lysine in starter and
grower diets. The treatments were (% lysine
in starter/% lysine in grower): A — 1.13/1.02;
B - 1.20/1.09; C - 1.28/1.16; and D — 1.35/1.23.
To obtain the lysine levels, supplemental lysine
was added to the basal starter and grower.
Starter diets were fed through 3 wk of age and
grower diets were fed thereafter. Feed con-
sumption and body weights were determined
at 3 wk and again at the end of each trial.

TABLE 1. Dietary composition and calculated analysis of experimental diets

INGREDIENT STARTER | GROWER
%

Corn, 8.6% 58.616 62.667
Soybean Meal, 48% 32570 28.505
Fat, 3500 4.260 4.735
Dical-Phos 22, 18.5% 2.370 2.033
Ground Limestone 1.080 1.013
Salt 0.530 0.528
Vitamin Mineral Premix® 0.250 0.250
Coccidostat 0.075 0.075
Lysine, 78.8% 0.004 0.000
DL-Methionine 0.245 0.194
Total 100.00 100.00
CALCULATED ANALYSIS
Calcium, % 0.950 0.850
Available Phosphorus, % 0.480 0.420
ME/Kg 3125 3200
Arginine, % 1.500 1.372
Lysine, % 1.134 1.017
Methionine + Cystine, % 0.907 0.813
Tryptophan, % 0.287 0.262
Sodium, % 0.220 0.220
AThe vitamin mineral premix furnished the following amounts of other ingredients per kg of feed: vitamin A, retinyl
acetate, gelatin coated, 3500 IU; vitamin D3, 1000 ICU; vitamin E, DL-a-tocopherol acetate, 4.5 IU; riboflavin, 2.
mg; niacin, 15.0 mg; d-pantothenic acid, 4.0 mg; folic acid, 0.25 mg; vitamin By, 5 ug; choline chloride, 200 mg;
thiamine, 0.5 mg; biotin, 25 ug; ethoxyquin, 12.5 mg, menadione sodium bisulfite, 1.25 mg; pyridoxine, 0.50 mg;
manganese (oxide form), 24.9 mg; zinc (oxide form), 22 mg; iodine, 0.2 xg; iron (in sulfate form), 13.6 mg; and
copper (in sulfate form), 1.6 mg.
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Mortality was recorded as it occurred,
and all dead birds were necropsied to deter-
mine cause of death. At the end of Trial 2,
ventricular weight ratios were determined on
16 birds per treatment as described by Burton
and Smith [11].

The data for each trial were analyzed
separately with PCSAS Release 6.02 [12]. A
one-way analysis of variance was used and
mortality data were analyzed by Chi-square.

REsuLTS AND DISCUSSION

Body weight, feed conversion, and mor-
tality results for the two trials are given in
Table 2. Left and right ventricle weight for
Trial 2 is presented in Table 2. In Trial 1,
ascites mortality was low. Therefore, the
environmental temperature was reduced in
Trial 2 in an effort to increase the incidence
of ascites. Trial 2 had a greater incidence of
ascites, but the incidence was not related to
the level of lysine in the diet. The starter lysine

level of 1.20% had a significantly lower inci-
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dence of ascites mortality than 1.13 or 1.28%,
but the mortality due to ascites had no discern-
ible relationship to dietary lysine. Moreover,
dietary treatment did not significantly influ-
ence total mortality. These results do not con-
firm the report by Summers [9], but the highest
amount of supplemental lysine in our research
was 0.23%. Summers [9] supplemented diets
with 0.3% lysine. There were no significant
dietary treatment effects on right ventricle
weights or right ventricle weight/total ventricle
weight ratios. Body weights were reduced and
feed conversion ratios were greater in Trial 2
than in Trial 1. This change was probably due
to the lower temperatures used in Trial 2.

These data suggest that supplementing
diets with lysine to improve yield will not
increase ascites incidence. While the inter-
relationships between lysine and arginine are
well documented, the physiological effects of
lysine and arginine indicate that they do not
affect the incidence of ascites.

TABLE 2. Effect of dietary lysine on body weight, feed gain, mortality, left ventricle weight (LV WEIGHT), and
right ventricie weight (RV WEIGHT) of male broilers to 56 days of age

DIETARY BODY FEED GAIN ASCITES TOTAL LV WEIGHT | RV WEIGHT
LYSINE WEIGHT MORTALITY | MORTALITY
% g ge g g
TRIAL 1
1.13/1.02% 3506 1.94 3/240 11/240° n/a® n/a
1.20/1.09 3552 1.94 5/240 17/240 n/a n/a
1.28/1.16 3522 1.94 4/240 11/240 n/a n/a
1.35/1.23 3499 1.92 2/240 13/240 n/a n/a
TRIAL 2
1.13/1.02 3266 2.12 11/240° 19/240 9.8 31
1.20/1.09 3251 2.15 2/240° 18/240 9.3 2.6
1.28/1.16 3284 2.12 8/240° 20/240 9.4 27
1.35/1.23 3196 2.12 5/240° 24/240 9.4 2.9
ADietary lysine in starter diet/dietary lysine in grower diet
BNumber of deaths/aumber in treatment
CData not collected in Trial 1
a*yalues without a common superscript differ significantly.
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CONCLUSIONS AND APPLICATIONS

1. Increasing dietary lysine levels with constant dietary arginine does not increase the

incidence of ascites in male broilers.

2. Increasing lysine levels to increase breast yields in broilers will not increase the incidence

of ascites.
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